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ABSTRACT
t'
This study reports recent findings on the ongoing research

' related to the socioeconomic career attainment process

utilizing the Malmo data set from Sweden. The general

proposition was tested that the association between selected

personality-resource assets and the desired outcomes-of

resource conversion settings would be different for diffekat

levels' or types' of resource setting. Four hypotheses

generated by this propositionvere tested-.within the) frame-

work of the extended Malmo model, of the 'socioeconomic career.

The interaetiaatif children's early abilities and their family

socioeconomic environments was found to have a strong positive:

effect on their future educational attainmeiats. The interaction

oft early ability, and educe onal atItainment kad low negative,

but significant impact on the development of ability at maturity.

The two interactions between educational attainment- and job

status, andbetween ability at. maturity and job status accounted

for variance in earnings. over and above the direct effects

'-Npf ability at maturity and job status. The impact of schooling

on-earnings net.of-'job status and ability at maturity was

negligible. Some attention.was given to the relevande Of these

findings fOr theNdevelopment of status attainment theOry4 and

some suggestions made for extending the.analysis by fitting

more accurate statistical models. The main conclusion reached

was that the multiplicative aspects Of the process accounted>

for disproportionate advantages for individuals, with personal

assets readily convertible into additional assets. ,
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(J.

"How do education and training affect lifetime

income?. Axe they worth their cost? The evidence'

answerb. Decidedly yes:" (Samuelson, 1964:118)

"Rate of return, estimates do tell us that efforts to

.keep everyone in school longer make little eoonomic

sense. "The average rate of return for postsecondary

education is quite low." (Jencks et al.'1972:224)

1. INTRODUCTION: THE PROBLEM

The twoAuotations are typical of several statements that° could

be selected to dllustratZithe point that the vociferous

0 confidence of the '60's has been replaced by'a more subdued

'caution in the tNe insofar as estimates of returns, to

'schooling are concerned.
2 The flurry_of_.4ctivity by sociologitits

and economists on this and allied questions has been optimisti-

cally referred to as a "paradigm shift",3 and the interim

betvAen Samuelson's statement and the present has been

characterized by a remarkable convergence in the underlying

logic of inquiry peculiar to the two disciplines. Neither

are as independent of one an'ther as in the recentjest.

Differenbei in the concepts usedand in emphases, however,

continue to prevail, providing a healthy diversity lndis-

pensike to creative research effort. Thusl'economists have

been.particularly concerned with the testiig of those theories

conceptualizing education as a process of humeri-capital

.formation;
4 whereas sociological models of school impact

have been broadly conceived as components in the socioeconomic

attainmeht process.
5

Inan earlier paper the authors (1974) investigated the

cross-cultural ftplicability of the Duncan (1968a). ability

and career achieVemen:; model as modified by Jencks et al.

(1972). Though a major purpose of tho.study was to examine

the question of the extent to which schooling affected

subsequent socioeconomic abhievemOnts (occupation and income)

directly, the conclusion was reached that the functional

1-

1
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. form of the additive linear model might not be adequate to the

task. The purpose of the present paper is to uRdate current

research endealiour on this controversial question.
4.

A

Aside from the comparative sociological aspects of the problem,
-

there are two dilemmas. The first concerns the extent to whiCh.

Schooling both. quantitative and qualitative - net of job

status and ability at maturity, affect earnings. The second

concerns the apparent inadequacy of career, attainment models

to explain much more than:a modest twenty per cent of the

variance in individual earnings.

The case for comparative studies is sufficiently, well established

as to be practically self-evident. Crosscultural investigations,

for example Lydon. (1968), supplement thoseConducted on single

national systemic. Some strudturai const -within national,

systems may vary scrods nations, andthe p ision of different

means and ran for predetermined,variable provide different

estimates,flor .ihe effects of parallel insti utionalstructures;

all vf which imulate hypothesis formulation and testing as

well as providing base-line estimats.tor further comparative

research (Anderson, 1974). s ',

Just as it is .unlikely tliat fine-grained relationships can

ilB

be\examined using the usuany gross asures gathered by
1 .

survey-type instruments, it is similarly unlikely that the

simple addition of new variaples to current socioeconomic

career models will account for much greater explanatory power.

In terms of the research methodology used, and intermsof the

variable specification of current models' then, it,is possible..

that.some recent%research is approaching a limit of usefulness.

Of the numerous further possibilities the'one which is

explored here concerns the functional form of prevailing models.

The next section of the paper:provides a brief overview to

current sociological approaches to the issues, which is
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followed by a theoretica rationale for modifying the functional
form of these models. Hypotheses s gested 'by these modift-,

cations will be formulated. A dataection introduces the
reader to the Maltho data set, the subsample used in the sub-

sequent analysis, and the variables'used in model specification.

After the presentation of the findings there is some discussion.*

of their theoretical implications and some suggestions made ,7 V,
for extending ongoing research,in returns to schooling issues.

2. MAIN THEORY

The Additive Model

A recurrent theme in the attainment process literature is
. .

0the notion that schooling accounts for powerful effects onci

individUal career statuses. In particulkrcthe hypothesis

holds that schooling affects earnings hoth directly and ,

indirectly via the mediating variables, ability at maturity and

occupational sIrtus. Nevertheless, the independent effects of

schooling, including college'impaot - notwithstanding the beliefs
of the 160Ys - have not been clearly established (Alwin, 1974). .

.

Furthermore, the analysis of survey-type data hps tended to

account for only limited variation in individual incomes.

.1=

Spaeth (1974a:Table 2) in his summary of the findihgs for
%

'the regression of income on background, schooling and.prior

attaihments in eight data sets with from four to six predictors

found a range of R2 coefficients from .087 to .222.7 In

extensions of basic modelsUGriliches and Mason (1972) generated
an R2 of .28,.and Spaeth (1974a).by,adding six work setting

variablF to a seven variable model boosted R
2
from .199 to0

to .266. In their replication on the Malmd data set of the
4

Jencks et al. (1972, Appendix B) model, the authors regressed _

the natural logarithm of 1971 incomes on eight background and

prior attainment variables to obtain an H2 coefficient of .1703.

It is clear that there is a lohg,way to go before the claim

can be made that adequatifly specified models of individual

earnings exist.

a

3
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The questionof the direct )effect of schooling on earnings,

net of backgroUnd and ability factors, is likely 4.11 even mofd

pressing Problem than that concerning the adequacy of overall

model specification. An added complitation has been the

embarrassing haste with which the issue has been shifted from

the, theoretical to the,practical realm thereby heightening the

likelihood of the fincbaags being misinterpreted, and perhaps-
,

misused. On the one haidd there are studied by Duncan (19680),,

Taubmarigales'(197.0, 1973), Griliches-Mason (1972), and 4

de Wolff-van Slijpe (1973) which provide evidence that the

rewards of education are substantial; while on the 'other hand
0 p

the studies by' Jencks et al`. (1972), and the authors (1974) are

inelined to be more moderate and cautious. In what the authors

believe, to be aparticu1arly elegant discussion of the problem,

Hauser, Sewelli and Lutterman (1973) demonstrate that the

coefficients of education o earnings are re9oed significantly-)

when the relationship .is c nsidered\net of job status and

ability. In Table 1 summary statistics are presented for six data

sets'in which.the relationships between.ability, educational_

attainment and job' status are unambiguous.

The findings predented in Table.1 should be read with caution,

becausp the coefficients based on different data sets, different

variable measui.es, and equations of different eonlexity are ,,-

not directly compirable. The coefficients provide impress

sionistic evidence, however, Of'. the degree of convergence and

consistency`' in current research findings.

,Main theory relationships in models Of the Duncan variety are

presentedin:Figure 1. The 'relative effect of P52 - schooling

on earnings --is the foremost issue.
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General Theory

A partial solution to the P
52

issue is conceivable. if the

impact of schooling on earnings were different for different

job 'status categories. The solution rests. on the assumption

that returns to schooling for some categories of earners, say,

teachers, are different than for others, sfiy, journeymen

craftsmon. Inasmuch as a certain level of schoolIng represents

a resource asset for an individual, .the extent to.whichthe

occupational sphere converts or ?transforms this resource into

resources of other kinds such as authority, responsibility,

seniority, and earnings will determine the relative contribu-

tion of schooling to socioeconomic career outcomes(cf. Coleman,

197112.45). The more likely resource convertibility differs

from one job category to another the less the possibility that

the additive model will capture these differences, than oneQ.

which includes appropriate interaction vectors.

The hypothesis may be expressed as follows: that the asso-

ciation of schooling with income will be different for different

jobs statuses; or, alternativey, that similar schooling assets

will have different' Capital (convertibility) potential in differ-

ent occupational settings. It is the range of resource converti-

bility fromoccupation to occupation which accounts for the

generality of the proposition that,'if schooling assets are

highly convertible in a particular job setting, then the greater

the probability that they will be positively correlated with

earnings.

The occupational sphere is only one kind of resource trans-

. formation settihg. 'In models of socioeconomic attainment theie.

are minimally two fAirther conversion environments = the family,

and.the school - which constitute powerful socializing environ- .

ments. The question arises as to whether family circumstances

and school conditions operate differentially on a range of per-

sonality inputs (resource asseft). More specifically: the issues

as' to whether different family environments have different resource

utilization qualities for a range of personality inputs, or whether



10

0

school conditions affect different personality resources

differentQay, are legitimate ones

of the attainment process. Thus,

version thesis may be worked out.

personality resources and a variety of interpersonal environments.
4s.

for the development ,of a theory
4v

the logic of the resource con-

in terms of interactions between

In the general caset.the proposition may be formulated as

follows: that the association between personality resource.

assets and the desired outcomes of resource conversion settings

are differenttfor different levels or tyies of resource petting.

In operationalized terms the proposition generates a set of
\\

resource conversion hypotheses.'

If we consider ihepical Duncan Model of the,social. straafica-

tion prOceas,
8

or the Sewell model of status attainment, 9 the

resource conversion: hypothesis Coqd assume three addition

forms. First, that the early ability of children may have dis-

proportionate effects on school attainments according to the type
.

of home soCializing environment. Secondly, that the association

between early abilityandlater`ability will differ according to.

.type of schooling. Thirdly, that there-are significant inter-

actions.detectabnbetween:Thter ability and occupational status

over and above the additive effects of these two factors on

4, earnings.

Hypothesis Formulation

The additive model as presenfedin Figure 1 generates three

general family background hypotheses, though the actual number

would be a multiplicative function of the number, of specific

background variables included in the analysis.

Hl. Family-background characteristics will account for

modest positive effects on the early cognitive

abilities, of ikadren.

H2. Schoolingoattaments - both qualitative and quantita-

tive vary positively as a function of the impapt

of family background characteristics.

H3. Family background effects on job status and earnings will

largely be mediated by schooling attainments and ability
10

at maturity.
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V

Three,additiondlhypotheses generated by mOdelS of the status

attainment process are related to the effects of ability and

schooling.
-c).

H4. The effects of early ability 'on subsequent occupational

status attainments will be indirect agoediated by

Schooling attainments mid abilities at maturity.

H5. The effect of schooling On-occupational status attain-

ments will be both .direst and posi4ves

H6. The effectsof.schooling on earnings will be largely

indirect as mediated by ability at maturity and

subsequent of'status.
1

A final hypothesis generated by the additive model 'is related

to relationships betpeen oveupatio11a1"dtatus and earnings.

H7..Variation in earnings wild; be A direct, positivet_

functi6not occupational status.

P

The only.departure from the usualadditive models is represented,

by)hypothesis Aumber'6 in which the relationship between schooling

d earninge is assumed to be largely an'indirectone. The hypo-

thesis supports the notion that the effect of schooling on

earnings is due to two considerations'. First, men with higher

'levels of schedling will be'able to obtain higher status jobs

which tend to he better paid jobs. Secondly, men with higher

levels of schooling are likely to have abilities at maturity

whichenable them to cope with the skills demanded of their

occupation, thus mediating the effect of schooling on earnings

both directly and via occupational status. In shaft, hypothesis 6

is uncgmentional because it assumes that th P52 (Figure 1)

relationship ds effectively zero.

1

Four resource conversion hypethdbes which constitute the raison

A'Otre of the - current research are based on the Main theory
\).

propositions. .

H8. The effects of early ability on educational attainments

will be different for son's from different socio-

economic environments ot, family socialization settings.

7'

4
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H9. The effects of ear;y ability on later ability will

be. different for dideren types of schooling, and /or

different levels of educations attainment.

H10. The association of schooling tainment with earnings

will differ according to job.categorY) and, similarly,

H11. The Correlation of ability at maturity with earnings

will be different for" different job status categories.

Model Specillication

The,modificatiohs-to the additive model suggested by the four.

resource conversion hypotheses H8 throtah, H11 areschematical4

presented in Figure 2. It is to be noted that the specific

variables selected to test family backgreundeffects were,

father's eddcation, family socioeconomic status, and per capita

family;income. Though additional veriablestmight have been °

- added to the exogenous set, one-the basis of,previous analyses

their addition would notshave provided additional iridi8iie or

explanatory power. The mnemonics used in Figure 2 wit. be the

ones used throughout the remainder of the papei. The capital "Z"

will be used ;se.represent interaction terms. ,

Additive Figure 2 relationships are captu ed by the con n oval

set of structural equations. The resource conversion hypotheses

are testable if the interaction vectors in orporating the hypo

thesized relationships are added to the model. Since such an

addition violates some assumptions underlying the path- equation,

the interaction vectors are shown by dotted lines in the diagram

( Figure 2). The structural equations are as follows:

X4 =1441X1 1)42X2 P43X3 4J's

'X5 = p51X1 + p52X2 + p53K3 + p54X4 +

X6 = P64X4 p65X5 1360b P6uXa

X7 .1375X0. 13763,C6 +...P7VXv

X0 p9je + ri.73C7 + pWc + p9dZd + ,p9A,1
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3. DATA

The iialm8 Data Set

Discussion of the MalmO data set willyba-fragmentary because

more detailed discussions are presented elsewhere (Rust% at al.

1969; Bulorick, Pakerlind and iEm3antelsson,p 1974). The original

data from 1,544 third graders (most *are ten years old) in

the private and public schools in the city of Malmd in southern

Sweden were gathered by Dr* Sivex allgren (1939) in 1938.

At irregular intervals since then the data has been updated by
q

carefully designed followup .A'summary-depuription of 4

the data set,is provided in Table 2. Three other m4tpre are

noteworthy. Pirst, the original 'data were gathered dn order to

study the relationships between environment and cognitive ability.

Seco ly, official demographicand'ineome data in Seedei is open

to-pub c perusal'thus ensuring the accuracy of.;Wevvariable

measures. Thirdly, the usual case loss associated with gallon*

studies hap decreased over time, as individuals now in tid-

career stream (moot are fortY.six year* old) and lees mobile,

have become
s

easier to trace through the-fapilities of the public
-0

record system. 'Thus, excluding-deceased respondents, ninety.

°eight percent of the original sample members were traced in the

1972 data collection phase (Emaauelsson at al. 1973).

The Sample

In'the original 1938 inveetigation7Rallgrapteeted 835 boys, and

709 girls. Porpreeent reaearch,,PUrpot3041,0wever,-.Tonly,the male

respondents have been used in the: analysis. data for .the

1971 tax yearwereavailable for 777 of the 835 males. aaleulai-

onc-the. total number of male 'respondents (11:=, 777) produced
:

large discrepancies between R
2
*s using' arithmetic values of

income (0KR14-000) and the natural logarithmic transformation

of incomes suggeitilie ofan:unusue14971 iiwome distribution.

For example, -an 112 of .3656 waeobtaiAed for the ariihmetic

income Measure, while an R2 of .1703 was obtained for the log,

income measure.

.1000nometricians de Wolff and vanAijpein their 1973 paper

using the same data eliminated41xtreme high and extremely low

1963 income es ere from the data set in rder to'offset the ,
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kind of probIeM described._ The same procedure has been used

here with the result that the R2differences te4een INC71 and

II0GINCiare small -(Table 4).. For the:lower cut-off point, an

income of SX4R.15*.000was;ahosen, and Ian income level of

SXR 124000': was chosen as the uppei bound of 'the incX con..

tinuum. JustificationfOrtheee rather arbitrary limits is based

. an the assumptions: (1) that the lowestepaid workers would

incomes higher thait sKR.1)5,000 and (2) that the

highest'paid workers) in 197l would be Unlikely.to earn more than

MR. 1240004 Incomes above that level would likely' be-supple-

mented by income from unearned sources - for example, capital

gains, ana legacies. The use of these cdt-off points reduced

the .,Sample size from 777 respondents to 67.'5. - a 102 case lose.

. Variables and Interaction Vectors

The variables used in this report were g thered from a variety -

of sources. The 1938 data, for example, was gathered fram

taxpayers registers, population registers, social welfare

registers and school classroom registers, all of which"are
1,

officio.]: public' documents., Pencil and paper intelligence tests

were admiky3tered to school classed by Dr. Si-rerHallgren in

a test which he specially devised for the purpose, and which

was admiwistered under carefully Controlled conditions. Supple-

mentarydata has been obtained from military records, classroom

teacher records, and the National Central Bureau of Statistics

in Stockholml and in recent follawups, by maile questionnaire.

The father's educational attainment (PATHED) was not directly

gathered in 1938 but reconstructed by expert judges familiar

with the Malmti
.

context. The educational component of a socio-

economic variable described by Husen at al. (1969:56) was

abstracted on theobasis Ofthe level of formal public and post-

school training requ red to occupy a specific occupational status.

The sixcategory co ei:,doe6 not strictly represent years of

schooling, but more aCCUrately the level of schoaling attained

and the type of post - secondary' training, which may be regarded

for practical purposes as an attempt to bridge the quantity-

quality gap in'edOcational attainment..



17 a

,

$

The socioeconomic status of the family (SES38)_ was coded"by

Hallgren into four categories on the basis of four data items'

. the 1937 occupations of the parents, 1937 familyincome, the-

number of children at home, and,theliocciirrencies" in the social

o welfare register. Hus6n et al. (1969:43) draws attention to the

heavy weighting given to .occupational criteria in this composite
)

measure. L.

V

The real income of the family or the
Ai

per capita'fami1y.'income

(BEAM) was a, transformed variable based on.parental income

divided by'family size. The 1937 parental income was obtained

froi the local tax register. It fined both fatherts and

mother's earnings Aus any income from, capital investments and

other measured sources. The subsequent data was broken down

into a ten point scale of unequal intervals. 11
Fan0,41 size

included foster children as well as the childrea,of the
e

biologicaparentsgVilloWerelnader16andliringEWIWInin1938

according to population registers, plus the parents. 6)6

The assessment of cognitive ability (IQ38) was based on. the

Hallgren (1939) -group intelligence test. It was of the standard

ized mental ability test variety (IQ = 100 (MA/0A)), and

especially designed forthe original Malmb study. Mental ability

at maturity (1Q48) was the military IQ test admisistered to male

respondents at the time of induction.

4

A four point edUcational attainment scale (EDUC) was based on the

type of schooling obtained by respondents in the horizontally

differentiated educational system in operation in Sweden in the

130ts, '401s, and '504E4' as described by Paulstonk(1968).12

These ordinal categories can be regarded as levels of schooling

attained rather than years of schooling, since each level'

corresponds to a type of schooling: "Folkskola", "realskola" or

vocational ,schtbl, "gymnasium", and_university. For this reason

it may be regarded as a surrogate for the quality of schooling

attained.
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.Questionnairedata gathered in, 197V72, were the basis or the

construOtion.a-occupationaletatUsee (000T1). Male respondents

were oliase7fied into six Ordinal eategories.13. The income data

1.0-(INOZ)and quo) from.the
-1

central tax- register were' based on
,

incomes from both earned and unearned sources. The information

was recorded to the nearest .8KA1,000.* The LOGIN° variable,
..:

lothe,natural log ,of INC71
., ._

\ k.-

The concept of interaction will not be discussed here.'.Sound
1

treatments can be found elsewhere (e.g. Blalock, 1968; SonqUist,
..

1970).. According to orthodox.interpretatione the relationship .4,

,

obetween two variables whiCh dppends upon the value offa.third

is the classical case Of;ntbraction. In this case the third

variable is the nconditi-rming". factor anprototypally is found

in the context where individuals with a certain lever of one
,

attribute are affected differently by an environmental setting.

("Jcondition) than individUals with differenflevels of the same

attribute Thus, where amenvironment affects:individuals '''',

differently there Is a, conditional relationship or interaction

effect (Harper, 1961; Sonquist, 1970:44). Interaction 'Za is

a test tosee whether the relat ship between early ability

(IQ38) aid educational attainment (EDUC) is different for

indiViduaTs from different socioeconomic environments (8ES38).

The test consists simply of determining whether 'the multiplica-
.

tive effect of IQ38 and 8E838 on EDUC, the' dependent variable,
!

is over and above their combined independent or additive effect.'

If it is, then it can be concluded in this particular instande, .

. ,,,

that the relationship between ability and educational attaindent

depends on the value of the family socioeconomic environment.

In this example the interaction vector Z
a equals IQ38 multiplied

by 8E838 which must be added to the equation. Of course, the _

variables IQ38 and 8E838 while hhving nonadditive effects on

EDUC may have additive effects on other endogenous variables'in

the system.

Parallel logic accounts for the remaining interaction vectors Zb,

Zo, and Zd (Figure 2) where c= IQ38 x EDW.; Ze = EDUC x 00071;

and .Z IQ48 x 00071. The Verbal expegition of the_interactions

was presented above'in the main theory section.



4. FINDINGS

The fiddings a4)presented under/three headings. 8ince'the

first eight )1410theses haT been dismissed elsewhere by the.

authors (104), and since in thi research, there are no

dlyergen6ies from that reported arlieri'dnly hypothesis 6 out .

of the first seven will be seleced for examination. This is

the:hypothesiS dealing with returns to schooling. Secondly,,

the findings relatedto the fbur resource conversion AyPotheses

will be presented. lastly, the perceived adequacy of the model

will be 'treated impressionistically and cursorily. The matrix

of:correlations presented in Table 3 constitutes the raw data

for all - subsequent analyses.

It will be noted that most of the variables were taudardized:'

prior to constructing the interaction vectors an prior to con

A.Oting regression analyses fo; hypothesis testing purposes.

Gneof the pitfalls inherent in testing for. the presence of

,statistical interaction stems from .the, tendency when multiplying

-interval /type variables with, a wide numerical range; such as

IQ measures' with ordinaltype measures which have narrower

.ranges, such as the schooling variable (EDuO) in this analysis,

for their subsequent associations "to be art4aOtually inflated.

In order to eliminate this possibility the variables used in the

construction of interaction vectors were standardized. Those

variables standardized for this purpose have been given: the

prefix "ST" in subsequent ieportini; thus, the variable "IQ38"

becomes,"STIQ38" in its Standardized form. This is an important

limitatim\as Linn and Werts (1969:310) point out, insofar as

reporting the findings is concerned because it precludes the

possibility of conducting an elasticitieP analysis in terms of

raw variable units; that is, it prevents interpretation of the,

raw, coefficients in terms of the dependent variable metric.

Returns to Schooling

;t was hypothesized (hypothesis 6) that there would be negligible

direct effects of schooling on earnings; that rather, the effect

of schooling on earnings would be mddiated by job status and

ability at maturity.' The findings related to this hypotherbis are
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presented in Table-4 which provides the structural coefficients

for the conc6ptual model diagrammed in Figure 2. It Will be

noted that use of the.LOGINC. variable rather than the arithmetic

metric.of the INC71 variable provides the more conservative

estimates of model relationship. Differences in the coefficients
0

between equations using different measures of the income variables

are not great. In ihe LOGINC-column of Table 4 the structural

relations for the regression of earnings on five predictors are

presented. The path coefficient (p95 = 0.130) for the direct

effect of schooling (STEDUC) on earnings (LOGINC) is not signifi-

cant at.the five per cent level. The comparable coefficient

(p
85

.102) for the regression of INC71 on the same five pre-

dictors is significant at the .05 but net at the .01 level. In

statistical terms the result is'not clear cut. If we look. at

R2R differences; or at substantive differences, there is a

difference,of .0067 between a full model-with STEDUC inclUded and

the restricted: model with STEDUC excluded.14 Given the sensi-

tivity of F-ratios to sample size it is most likely that with

a larger sample using the same cut-off points for below normal

or super normal incomes, the schooling effects would become

statistically significant at the .01 level. In substantive

terms,,however, we do not regard the effect of a model component

°which is not much more than half of one-per.cent, particularly
f

-

'noteworthy in comparison to the.powerful effects, of other variables.

Thus, we accept hypothesis 6 as formulated in the "null" form,

and use the reduced form of the extended MalmO model, with the

direct path "p95"..in Figure -3 eliminated, in all subsequent

analyses.

Resource Conversion Hypotheses

The four resource hypotheses were supported by the evidence.

Use of the conventional F-test showed them all to be significant

at better than the .01 level. With the exception of the small

negative path coefficient for the interaction effect of schooling

across early ability, on ability, at maturity (Zb) all the relative

effects of the interaction vectors were strong. The Zc and Za

interactions were considerably enhanced in the'reduced form .\\
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version of the model. in which the direct path from schooling to
ii,

earnings was eliminated. The effects of interaction-vectors:are

presented in .diagramform in figure 3.

0

Model Adequacy

A problem plaguing the analyst has boon the modest predictive

power of large scale income determination models. The R
2

co-

efficients for the six models in Table 1 are representative of

this fact. It is reassuring, therefore, that after%eliminating

non-normal incomes that the present.model (Figure 3) accounts for

almost half the variance in individual earnings (R2 = 101879).

Thus, the predictive power of the.model is doubled over that of

prior comparable models.

;5: DISCUSSION AND CONCLUSION

The Impact of Schooling
%

That there is probably no quests- in in the sociology of education

more controversial than that concerning the impact of schooling

is borne out by Spady's (1972) review and the reaction to the

work of the researchers at the Center for Educational .Policy
o

Research, Haryard University (Harvard Educational Review. Reprint,.

1973). The findings of the authors both in this and earlier

studies, are supportative of those of Jencks and his colleagues

insofar as the impact of schooling is concerned. The finding

that the effects of schooling on earnings at mid-Career stream

are mediated by two important intervening factors - ability at

maturity and occupational status - means that, although the direct

effects of schooling may be small or negligible, the totalindirect

effect (TIE) on income may be considerable (r95.- p95 =

.56 - .13 = .43).15 It also implies that models which fail to

allow for the potentially powerful mediating effects% of these

intervening variables are probably seriously misspecified. This

last point applies to a number of 'recent studies dealing with

the relationship between income and schooling.

29
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Resource Oolversion Properties

Accoring to the findings we eonclude that in Owed= t least

for males bOrn in the latter half of the 19201s) the najor

resource conversion settings in the prolonged process of socie

economic career attai:nment eonstitiate,environnonts which con-

dition*the relationships between solectedresource inputs (4(1.

desired outcomes of the converaen process. Thus, in the present

research it Was found that the assoeiation between personality

resource assets and some outcomes ouch as educational attainment,

ability at maturity, and carryings, depended upon the qualities

find values inherent in the type of resource conversion setting.

Though tha parti6ular processes involved in the conversion

settings theselves could mot be identifiedl.since the gross

characteristics of the variables gathered from official and mailed

questionnaire sources preclude the possibility of getting at the

fine-grain effects of interpersonal environments, there was

evidence that the proceoa was one of multiple advantage. This

process is eharactericed by .the tendency for theca iadi*iduals

with the personal resources to benefit from the environmental

conditions at one stage of the Career attainment process to

acquire additional assets that will account for their differential

treatment in subsequent environmental settings - a process of

multiple advantage since the different' treatment usually enables /

them to do better in the future. Further as the model Dhows,

these n4ationships are not merely additive but multiplicativf,

in nature.'

Given the starting point of the extended Malmo model dt the

status attainment process the first .interaction effect noted was

between the early ability,of the respondent and his home socio-

economic circumstances. The strong positiv6sooiation between

ability and type of schooling is different for pupils from

different Socioeconomic environments; the-difference being most.
favourable for those from high,B2S backgrOunde.

4

The statisticalKildel used for testing these hypoth ses was a

conservative one for two reasons. Firstt'analysis o covariance

Ii
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Go.
a6,

would provido.zore accurate estimates of the independent offsets

of environmental chtogories across a range of personality inputs

as a concomitant variable. Secondly, inedrporation of nonlinear

or curvilinear terms in the equations might, capture the relation-

ships more accurately and especially if, as is suspected, floor

and ceiling effects are operative. Prudence drotated otherwise,

however, since the more conservative test conducted hero was an

important prorapLisitefor establishing the justification for

the use of those rigorous procedures.

The negative coefficient for the effect of the interaction of

early ability and educational attainment on latdr abilitf was not

anticipated.. It may be indicative of the presence of curvilinear

relationships-within the model, but more likely it is indicative

of talent loss in the horizontally integrated Swedish education.

systemprior to'implementation of the comprehensive school reforms

in the '60's. The unexpected negative coefficient is one inter-

action that would seem to be worth while examining more closely

in a model Wheie the educational categories are inputted as

dummy variablerthereby facilitating the graphical display of the

regression slopes.

The remaining interactions concerned the effectiveness of oecupa..:

tional categories as resource conversion settings. In the first
4

of these (Z
0
), the variable "educational attainment", which

. -

earlier 'had been conceived of as an outcome factor, was conceived

of'as a personality resource iaput. A highly significant beta of

.130fortheir interaction clearly indicates that the effectivenOss

of education as a determinant of earnings differs according to-

the jo15 category. What the actual effect of each job Category

is, and the nature of the difference of the effects from one job

category to another is still unknown.

A similar logic applie's to the second of the interactions with

occupational status (Zd): Ability at maturity has different,

effects on earnings for'different job8ategories but a more exact

description of the relationships betyveen ability levels, job

categories, and earning power is dependent'on future research.
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FOOTNOTES

The research reported in this paper was gonducted while the

first author was a research fellow at TEA International,

University of Stockholm. Financial support was-provided by

the Spencer Foundation and the Institute Mi.. the `Study of

International, Problems in Education, University of Stockholm,

'The authors wish to thank 0. Arnold Anderson, Mary jean

Bowman, Jeremy D. Finn, Zvi Griliches, Robert M. Hauser,

Christopher Jencks, and Joe Z. Spaeth for critical comments

le
and suggestions'on earliei, papers in this se es of studies)

and Spencer FellowsZoltan Bathory and 'limo. imu, cosponsers

of the TEA noon hour colloquia at the University of Stockholm,

where'these ideas were first presented and critically

examined.

Excellent reviews of the recent literature are "available:

Weleh (1974); Hauser (19730.i Spaeth (1974a).

The notion of a paradigm shift is Kubnian, and refers to that

complex of metaphysics, action theory, and methodology which

forms the coherent background to the science of a particular time

period, and which is usually given concrete expression in

archetypal scientific work; for example, Einstein's 11general

theory of relativity", or (perhaps) Hull's "prin9iples of

behavior". A paradigm- shift, then, is explicable in terms of

a transition from one paradigm "the Old"to another, "the New".

The' major difference characterizing "the New" is thelum of

multi-causal models which implicitly or explicitly, invoke the

rineiple,of covariance. Since covariance analysis was a

discovery V the British statistician and genetiCist R.A. Fisher

in the early 19201s, there would seem to. be some ';justification A

for comparing his work viz- a-viz the social and biomedical

sciences with that of fellow-countryman Isaac Newton vi ,viz

the physical sciences and engineering.
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4: See for example, the earlier work of Mincer (1958, 1962), and

his more recent review of the theoretical literature (1970),

or the work of Becker (1964, 1967), and Beaker ankOhiswick

(1966). For an edit'ed.collection of raga's lee Hansen, ed.

(1970). Recent empirical work includes: Daniere and Mechling

(1970), Griliches (1970), Hanger:, Weisbrod, and Scanlon (1970),

Johnson (1970), Reed and Miller (1970), Hause (1971, 1972),

Arrow (1972), Griliches an Mason (1972), de Wolff and van Slipje

(1973), Taubman and Wales (1973), ,Chambeilain and Griliehes

(1974).

A collection of papers on the process of socioeconomic attain-
,

ment is forthcoming, Sewell, Hauser, and Feathermani(eds.),

(1974).* The "classical" works are ;Blau and Duncan (1967)"

and Duncan, Feathernmx4 and Duncan (1968). Recent empirical

studies in this vein includei- Sewell.and Shah (1967, 1968),

Duncan (1968a, 1968b)$ Featherman (1969), Sewell,'Hallear and

Portes (1969), Sauser (1970), Jones (1971), Sewell, Haller,

and Ohlendorf (1970), Hauser (1971), Sewell (1971), Blum

(1972), Coleman, Berry and BlUM (1972), Duncan, Featherman,

and Duncan (1972), Featherman (1972), Hauser (1972), Jencks

et al. (1972)i Sewell and Hauser (1972), Hauser, Sewell, and

Ilutterman (1973), Kelley (1973), Kohn and Schooler (1973),

Meuller (1975), Bulcock, Fdderlind, and EmanUelsson (1974),

Spaeth (1974i, 1974b).

A-similar but not identical report comparing Swedish and

U.S. findings in the socioeconomic career attainment literature

has been written by the authors in Swedish (Fagerlind,

Emanuelsson, and Bulcock, 1974). References in this paper will

be exclusively to the English version. See also Emanuelsson

(1974) for a multiple 61assification analysis of 1963 income

data from the Malmli data set. Emanuelsson also detected strong

interaction effects present in the system of career attain-

ment variables.
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The data sets examined were: (1) to (4) Ovupational Uhanes

in a.' Generation for (A) 25-34 year olds, (B) 35-44 year OAS,
4

(0) 45-94 year olds, and ()) 55-64 year oldo (Duncan,

Featherman, and-Duncan, 1972); (5) qurrent PopulatiOnOurvey

1964 (OW' of post WWII veterans (Griliehea and Mason, 1972);

(6) and (7) synthesized data sets mainly from CPS, 1964-N0k,

and OPS-002 1962 (Duncan, ,1968), and (Jencks et a1. 1972);

(Kohn, 1969; and Kohn and Schooler, 1973).

8. What is referred to as the basic Blau-Duncan (1967) model of

occupational achievement has bemiNaxXended in recent years in

four directions. extensions have been made to the background

variables such as family size and stability (B. Duncan, 1965;

1967; Duncan, 1968a; Duncan, Featherman, and, Duncan, 1972),

family environment (Hauser, 1973), ethnicity, race,, and religion

(Duncan. and Duncan, 1968; Duncan, 1968b; Gockel, 1969;

Goldstein, 1969;' Warren, 1970; Featherman, 1971;,Duncan,

Featherman, and Duncan, 1972; Duncan and Featherman, 1972),

and urbanization and region (Featherman, ,1971b; Meuller, 1973).

Secondly, in addition to education, a number of variables

intervening between background factors and socioeconomic

achievements have been incnrporated into the model, including

motivation'and -ambition (Crockett, 1966; Duncan, 1969a;

Duncan,. Featherman, and Duncan, 1972; Duncan and Featherman,

1972; Featherman, 1972), aspiration; and ability (Sewell,

Haller and Oblendorf, 1970; Duncan, 1968a; Duncan, 1969b;

Jencks et al.;, 1972), the interpersonal influences of wives,

mothers, peerst'and "others" in the school context (Alexander

and Campbell, 1964; Duncan, Hailer, and Fortes, 1971; Duncan,

Featherman, and Duncan, 1972; Nelson, 1972), and migration

(Blau and Duncan, 1972). Thirdly, there.have been attempts

to ekamine the effects of proximate career contingencies such

as'ue, first job, and age at first job (Duncan,.1965; Blau

and Duncan, ,1967), and such job characteristics,as work

experience, size of 4ir*, number*of subordinates, and job

complexity (Kohn, 1969; Kohn and Schooley, 1973; Spaeth, 1973a).

Fourthly, the model has been extended to include additional P



outcome varieties such as occupation and income at successive

'ages in the life cycle (Blau-and Duncan, 1967; Duncan,

Peathermn, and Duncan, 19:2; Peatherman, l7lo oUoy, 1975),.

9. Soo footnote 5 for examples.

10. As a rider to hypotheses 1-5 attention 's drawn to the growing

body of evidenc9 that family background characteristics such as

father's and mother's education, father's dccupation, family

income, and family size are poop surrogates for measures of

the interpersonal dimensions of family environments. The

theoretical discussions of the relationship between family SES

and ability by Bloom (1964) and moresrecently 1y Spaeth (1974b)

are relevant. For empirical support see Williams (1973a,

1973b, anda974).

11. The intervals were:, (1) LT or EQ.SKR 1,000, (2) SKR 1,001 -

9P00, (3) SKR 2.001 -.3,000, (4) SKR 3,001 4;000,

(5) SKR 4,001. 5,000, (6) SKR 5,001.- 7,500, 47) SKR 7,501-

i2,000, (8) SKR 12,001 - 20,000, (9) SKR 20,001 - 50,000,

(10) GT Mai 50,000.

12. The ordinal categories were: (1) Polkskola or IT eight years

of schooling, (2) eight to ten years of schooling, including

some Realskola or Vocational school, (3) eleven to fourteen

'years of gymnasium-level academic education, (4) fifteen or

more years of formal full-time schooling including university.

13. These were: (I) unskilled workers, (2) semiskilled manual

workers, (3) skilled blue-collar, (4) foreman or the,

equivalent, (5) senior clerical and service personnel,

(6) leading positions, and mem rs of established professions.

14. The formula used for the c culation of the P-ratios of

regression coefficients w s (B/S)
2

: where, B = the "raw"

regression coefficient; d S = the standard error of B.
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Using the alternative formula:

(R2 R2 )/(ta ).r 1 2, where h2taa E2r refer to thep =
(1 R JAN - ml)

full, and restricted modeA; mi and m2 refer to the number of

linearly inaepenaent vectors in the 11111 a restricted models,

we obtain an F = 3.296 for IN071, and a V = 5.125.for the

LOGIN° model. Thus', the inclusio4 of TBDUC is significant at

the .05 level in the ZOGINC model, but not statistically

significant (p GT .05) in the INC71 mod0.; whichls the reverse

of the finding reported in the text.

15. The TIE stimate is probably on the liberal a:14e in view of the

exceptions to the formula discussed by Pinney (1972) and Charner

and Cohen (1973 In Our judgement it is an acceptable estimate.
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